The administration of 10 ml of magnesium trisilicate mixture to premedicated patients, maintains the pH of gastric contents below PH 2·5 during subsequent general anaesthesia. This effect was sustained for over seven hours-the longest anaesthetic time studied. No antacid supplementation is required to offer protection from acid aspiration during emergence and initial recovery from general anaesthesia.
INTRODUCTION
Aspiration of gastric contents into the respiratory tract is a well recognized complication associated with depressed levels of consciousness. The morbidity and mortality of this complication can be significantly reduced by decreasing the acidity of the inhaled contents. Antacid therapy is recommended as being a safe and effective form of prophylactic treatment for severe pulmonary acid aspiration syndrome, frequently referred to as "Mendelson's Syndrome" (Mendelson 1946) . Hutchinson and Newson (1975) have shown that 10 ml of magnesium trisilicate mixture, administered preoperatively to adult patients scheduled for elective surgery, is an adequate dosage to effectively reduce gastric acidity during the induction phase of general anaesthesia. The authors noted, that to be effective, this dose of magnesium trisilicate should be administered within 30 minutes prior to induction.
It was decided to conduct an investigation into the duration of the antacid effect of this 10 ml dosage in anaesthetized patients, to determine whether supplements of antacid were required intraoperatively in order to protect the patient during emergence and recovery from anaesthesia.
Two series of patients scheduled for elective surgery were studied. All patients in both groups received conventional premedication, with subsequent general anaesthesia administered by orthodox techniques. In addition, one series of patients received 10 ml of magnesium trisilicate mixture, given 10 to 15 minutes prior to the induction of anaesthesia. Those patients in the non-antacid series served as the control group.
At the conclusion of surgery, immediately prior to the termination of anaesthesia, a disposable en do-gastric tube was passed in all patients, and an attempt was made to completely aspirate the gastric contents. Manual pressure on the hypogastrium to facilitate sampling was not utilized, even in those instances where no aspirate could be obtained. Such cases were excluded from this study. After sampling, the gastric tube was removed, and anaesthesia concluded. The volume and pH of all samples of gastric contents obtained were recorded. The acidity of the samples was measured, using Universal Indicator paper. In order to confirm the accuracy of this method, thirty samples were cross checked in the Laboratory, using a glass electrode pH meter (" Metrohm " pH meter, E, 350A). Tested samples ranged from pH 1 to 9 ·5. Correlation between the two methods was high, the correlation coefficient being 0·978. All readings taken from the indicator paper were interpreted by one of two anaesthetists.
Selection of patients was limited to include only those admitted for elective surgical pr0cedures. No patient scheduled for upper abdominal surgery was included, so as to exclude the possible influence of surgical handling of the stomach on its secretory activity. Similarly, no patient with a preoperatively inserted nasogastric tube was included, so as to eliminate any effect of irritation by the tube on the gastric antral mucosa.
In order that both series would contain sufficient numbers of patients receiving anaesthesia for times in excess of two hours, a large proportion of neurosurgical patients was deliberately included. The comparability of the two series is shown in Table Of the control series of 50 patients (mean pH=3'2), 24 produced a pH=2'5, which in 8 patients was contained in volumes 0·5 ml/Kg body weight. These eight (16%) patients were thus potentially at risk for developing acid aspiration during emergence and/or recovery from anaesthesia.
Of the 100 patients who received preoperative antacid (mean pH=7 '4) 2% produced samples of gastric aspirate at the conclusion of surgery with pH 2 '5, but only 1 of these recorded a volume 0·5 ml/Kg. There was no correlation between pH and volume of gastric contents in either series.
Patients" At Risk"
There were nine patients in this study who were potentially at risk, (8 of the control series of 50, and 1 of the treated series of 100). Their ages varied from 7-61 years (44·6 years) mean pH was 1·6, and mean volume was 47·2 ml. Neurosurgical patients represented the majority of this group (5 patients). Three were thoracic surgical patients and one was an intellectually handicapped child receiving conservative orthodontic surgery. There were no features common to these nine patients, clinically or anaesthetically. • Less than five patients in section.
The Effect of Duration of Surgery
There was an increase in gastric acidity which was related to the duration of general anaesthesia, evident in both the control and treated series ( Table 2) . Volumes of gastric contents obtained showed a small and progressive increase with time. These volumes represent minimal volumes present. The dosage of antacid used does not affect volume of gastric secretions (Table 2) .
The Effect of Age
Patients' ages correlated poorly with both pH and volumes, apart from a reduction of volume in the 5 to 10 year age group (Table 3) . A. ]. NEWSON
The Effect of Positioning of the Patient
A small group of patients receiving surgery in positions other than supine were included in this study. Twelve such patients were investigated, four being treated in each of the lateral positions and the prone position. Patients in the right lateral position, (right side gravity dependent) did show a reduction of gastric content volume, probably due to facilitation of gastric emptying (Table 4 ). All twelve patients received preoperative antacid.
DISCUSSION
Two features determine the pulmonary response to the aspiration of fluid, viz., the volume of the fluid, and the pH of the aspirated fluid (Bartlett and Gorbach 1975) .
The Volt/me of the Aspirate: Animal studies of Roberts and Shirley (1974) showed that, in order to produce clinical and acid aspiration syndrome, a minimum volume of 0·4 ml/Kg was necessary, and this figure serves as a guide to the critical volume for man. In this paper the value 0 ·5 ml/ Kg has been accepted.
The pH of the Aspirate: Critical pH values, widely accepted as requisite for the development of ;\lendelson's Syndrome, lie on the acidic side of 2 ·5. This figure of 2·5 has been established from animal studies (Teabeant 1952) , but a recent case report of pulmonary acid aspiration syndrome following aspiration of contents with are corded pH of 3·5 (Taylor 1975a) gives opportunity to question this traditionally accepted figure (Taylor 1975b) . In order that this study remains comparable with that of Hutchinson and Newson (1975) however, the critical value of 2·5 has been retained.
Both these crucial factors are accessible to pharmacological modification. Thus the use of emetics (Holmes 1957) or metoclopramide (Howells et al. 1971) , will reduce the volume of gastric contents, while the use of antacid modification of the pH of gastric contents is now a well accepted procedure in emergency obstetrical anaesthesia, and currently is becoming progressively adopted in elective anaesthesia.
The present study shows that in the control group of 50 patients, 16% were potentially at risk for the development of pulmonary acid aspiration syndrome during recovery from anaesthesia. This figure was reduced to 1 % in the treated group. This finding correlates well with the findings of Hutchinson and Newson (1975) , who investigated gastric pH and volume changes following induction of anaesthesia. These authors noted 15% of non-antacid treated patients were potentially at risk during induction of anaesthesia, and that antacid therapy reduced this figure to 1 %. In both investigations the dosage and the type of antacid were identical, i.e., 10 ml magnesium trisilicate B.P.C. to which was added 0 '75% methyl cellulose, to delay sedimentation of the components.
It is apparent therefore, that this 10 ml dosage of magnesium trisilicate, administered 10-15 minutes prior to induction is effective in maintaining the modification of gastric acidity throughout general anaesthesia.
From the present study, gastric acidity is shown to remain depressed throughout the period of anaesthesia (Table 2 ). In fasting conscious patients the effectiveness of all antacids is considerably lessened (Isenberg 1975) and in fasting conscious patients awaiting the onset of the effect of premedication, Hutchinson and Newson (1975) noted that the duration of this antacid effect was in the order of only 30 minutes.
The brevity of the duration of the antacid effect of magnesium trisilicate mixture during consciousness is even more apparent during labour. A regimen of two hourly administration of 15 ml of magnesium trisilicate mixture, recommended by Crawford (1971) , has recently been reported to leave 20% of patients " unprotected" during subsequent induction of anaesthesia (White, Clark and Stanley-Jones 1976) .
The extension of duration of antacid effect during anaesthesia, noted in this study (Table 2) is multifactorial, and three factors are considered contributory.
(a) Anticholinergic Agents: Anticholinergic drugs decrease all forms of gastric secretion (Isenberg 1975) . This is due to blocking the muscarinic effects of acetylcholine released by the postganglionic vagal nerve fibres. In this present study all patients received orthodox premedication, and anticholinergic drugs (atro-pine, scopolamine) were used. Recently a potent quaternary ammonium anticholinergic inhibitor of gastric secretion named glycopyrrolate has been introduced, but was not used in this present study (Salem et al. 1976) .
(b) Alkalinisation of Gastric Contents.' An increase of serum gastrin has been noted following the administration of antacids containing sodium bicarbonate (Feurle 1975) . Mist. magnesium trisilicate B.P.C. contains 5% sodium bicarbonate. This may contribute to the short duration of action of both sodium bicarbonate and magnesium trisilicate in conscious patients due to gastrin stimulation causing subsequent acid secretion. No such effect was apparent in this present study, presumably because the antacid was not administered until the patients arrived in the anaesthetic induction room, when the anticholinergic effect of the premedication was well established.
(c) Halothane: The inclusion of this agent during maintenance of anaesthesia is common practice, and halothane was used frequently in this study, particularly for anaesthetics scheduled for short time periods. This agent has been shown to increase gastric acid pH in a series of patients studied by Christensen and Skovsted (1975) . The use of halothane in this study was not restricted to either series of patients, although its use was avoided in neurosurgical and other prolonged anaesthetics.
The depression of acid secretion during general anaesthesia allows the beneficial effect produced by antacid administered prior to induction, to extend throughout the course of the anaesthetic. Thus, no supplementary increments of antacid are necessary during the conduct of anaesthesia to protect the patient during the recovery phase.
That administration of 10 ml of magnesium trisilicate mixture is efficacious as prophylaxis {)f pulmonary aspiration syndrome for patients scheduled for elective surgery is difficult to dispute. However, the safety of this practice still requires further careful clinical study, as the sequelae of aspiration of antacid-treated gastric contents are not well documented. The antacid-treated surgical patient who aspirates cannot be casually treated, but should receive careful assessment followed when indicated, by the same skilled management as the patient who aspirates unmodified gastric contents.
